Early Postnatal Exposure to Airborne Fine Particulate Matter Induces Autism-like Phenotypes in Male Rats.
Epidemiological studies have revealed that ambient fine particulate matter (PM2.5) exposure is closely associated with autism spectrum disorder (ASD). However, there is a relative paucity of laboratory data to support this epidemic finding. In order to assess the relationship between PM2.5 exposure and ASD, neonatal male Sprague-Dawley rats were chosen and exposed to PM2.5 (2 or 20 mg/kg body weight, once a day) by intranasal instillation from postnatal day 8 to 22. It was found that when exposed to PM2.5 in the early neonatal period for two weeks, both groups of the exposure rats manifested typical behavioral features of autism, including communication deficits, poor social interaction, and novelty avoidance. And, we further found, among five ASD candidate genes we chose, both the mRNA level and protein expression of SH3 and multiple ankyrin repeat domains 3 (Shank3) decreased significantly in the rat hippocampus after high dose of PM2.5 exposure. Moreover, results showed that PM2.5-exposure significantly increased the levels of proinflammatory cytokines, interleukin 1β, interleukin 6, and tumor necrosis factor alpha in the hippocampus and prefrontal cortex. The expression of glial fibrillary acidic protein and ionized calcium-binding adapter molecule, markers of astrocytes and microglial cell activation, respectively, also increased in the exposed animals. Our work provides new data on the link between postnatal exposure to ambient PM2.5 and the onset of ASD-like symptoms in human beings, and the increased inflammatory response and abnormalities in Shank3 expression in the brain may contribute to the mechanisms of PM2.5 exposure-induced ASD.